Free fatty acids as feedback regulators of adenylate cyclase and cyclic 3':5'-AMP accumulation in rat fat cells.
Rat fat cells incubated with lipolytic agents released substances to the medium which acted as feedback regulators of cyclic adenosine 3':5'-monophosphate (cyclic AMP) accumulation. The feedback regulators were not removed by adenosine deaminase. Dialyzed medium that had previously been incubated with fat cells in the presence of norepinephrine markedly inhibited cyclic AMP accumulation by fresh cells, whereas dialyzed medium from control cells did not inhibit cyclic AMP accumulation. The effects of lipolytic agents could be mimicked by adding dialyzed medium previously incubated with fat cells in the presence of oleic acid. This suggested that free fatty acids were the nondialyzable and adenosine deaminase-insensitive inhibitors of cyclic AMP accumulation released to the medium by fat cells incubated with lipolytic agents. The regulatory function of free fatty acids was related to the molar ratio of fatty acid to albumin. Profound inhibition of both lipolysis and cyclic AMP accumulation was seen as the free fatty acid/albumin ratio exceeded 3. The inhibition of cyclic AMP accumulation by oleate was seen as soon as there was a detectable increase in cyclic AMP due to lipolytic agents. Protein kinase activity (in the presence of cyclic AMP) of the infranatant obtained after centrifugation of fat cell homogenates at 48,000 x g was inhibited by medium from cells incubated with lipolytic agents or added oleate. Adenylate cyclase activity of rat fat cell ghosts was also inhibited by dialyzed or nondialyzed medium that previously had been incubated with lipolytic agents or added fatty acids. The direct addition of oleate markedly inhibited adenylate cyclase activity as the free fatty acid/albumin ratio exceeded 2. These data suggest that the prolonged drop in cyclic AMP accumulation seen during the incubation of rat fat cells with lipolytic agents is due to the inhibition of adenylate cyclase. This occurs when the free fatty acid/albumin ratio exceeds 3.